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AHAJIN3 CUCTEM OIIOBEIMEHUA PABOTHHUKOB O ITPUBJINKEHUHN
KEJIE3HOAOPOXKHOI'O ITIOABUKHOI'O COCTABA

AnHoTtauusi. Obecneuenue 6e30nacHocmu pabomHUKO8 80 8peMs NPOU3B00CMBEEHHO20 npoyecca Oblio u ocma-
emcs enasuoti ooazannocmoro OAO "PXK/". B cmamve paccmampugaromes pasiuunsle cucmemsl, Komopsle nomo2d-
1om ¢ npeoynpescoeHuem pabomHuKo8 0 NPUOIUNCEHUU Noe30d, U AHATUSUPYIOMCA UX OOCHOUHCIMEA U HeOOCMAMKU.
O0Hako cywecmeylowjue cucmemvl UMeIOm onpedeieHHvle HeOOCMAmKU, KOMopble CHUNCAIOM UX (P HEKMuUsHoOCmb.
Beneocmeue smozo npednazaemcsa Hooe mexnuyeckoe peuieHue, KOmopoe no3eojiaem 3HAYUmMenbHO CHUUMb PUCKU
02151 pabomnukos. [annoe pewenue umeem npopadbomanHyio mexHu4eckyio Mooens, KOmopas UCKuoyaem HedoCmamxi
cywecmeyiouwux cucmem. OHo npednazaem yco8epuieHCmeo8aAnHbIll NOOX00 K OOHAPYIHCEHUIO U NPEOYNp edCcOeHUIo o
npubaudcarowuxca noesoax, obecneuusasn 6onee HAOEHCHYIO U Idexmusnyio 3awumy pabomHuKos, 80 8pems NPous-
soocmeennozo npoyecca. Hosas cucmema 0CHO8aHA HA UCNONL3I0BAHUU COBPEMEHHBIX THEXHONO2UT U MUKDONPOYECCo-
P08, MAKUX KAk OAmyuKu 0OHAPYICEHUs NOOBUNCHO20 COCMABA U CUCTNEM CE53U C BbIOENEHHBIM OUANAZOHOM YACTOM C
0y0UpOBanuem onosewjeHus noe3oHo2o oucnemuepa. Ilpedycmompenvl pasnuunble GUObl CUSHATUZAYUU: CEEMO8asl,
subpayuonnas u akycmuyeckas. Taxoil no0xoo noseonsem obecneyums c80egpeMeHHoe onogewerue 6cex pabomHUK08
U NPedomepaAmMUmb 603MONCHbLE HECUACHIHbIE CYYaAU U MPAeMoonacHvle cumyayuu. TexHuyeckoe peuleHie npeocmag-
ssiem cob0U 084 CEA3AHHBIX YCMPOUCmMea. « DNeKMPOHHAS Nemapoay 6 poau nepedamyuxa u « YMHulil scuiemy 6 poau
npuemHuxa. Eco enedpernue no3eonum cHU3UmMys pucku u nogulCums 3QPhekmueHocmy npoyecca pabomul u 8 KOHEeUHOM
umoze, 2mMo npusedem K yayyuenuio ooweri 6e3onacnocmu pabomHuKo8 u y8eauienuto npou3800UmenbHOCmu.
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ANALYSIS OF APPROACH NOTIFICATION SYSTEMS FOR EMPLOYEES
RAILWAY ROLLING STOCK

Abstract. Ensuring the safety of workers during the production process has been and remains one of the main
responsibilities of JSC Russian Railways. The article discusses systems that provide warning to workers about the ap-
proach of a train, and identifies their advantages and disadvantages. A new technical solution is proposed that allows
minimizing existing risks due to a well-developed technical model and eliminating the shortcomings of existing systems.
Ensuring the safety of workers during the production process has been and remains the main responsibility of Russian
Railways. The article examines various systems that help warn workers about the approach of a train, and analyzes
their advantages and disadvantages. However, existing systems have certain disadvantages that reduce their effective-
ness. As a result, a new technical solution is proposed that can significantly reduce risks for workers. This solution has
a well-developed technical model that eliminates the shortcomings of existing systems. It offers an improved approach
to detecting and warning of approaching trains, providing better and more effective protection for workers. The new
system is based on the use of modern technologies and microprocessors, such as rolling stock detection sensors and
communication systems with a dedicated frequency range with duplication of notification to the train dispatcher. Vari-
ous types of alarms are provided: light, vibration and acoustic. This approach allows for timely notification of all
workers and prevents possible accidents and traumatic situations. The technical solution consists of two connected de-
vices: an “Electronic Firecracker” as a transmitter and a “Smart Vest” as a receiver. Its implementation will reduce
risks and increase the efficiency of the work process and, ultimately, this will lead to an improvement in the overall
safety of workers and an increase in productivity.
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BBenenue

KenesHoOpOKHBIM TPAHCTIOPT SIBJISETCS BAKHBIM 3BEHOM TPAHCIOPTHON CHCTEMBI JIHO0O0M
cTpanbl. Ero 3HaYMMOCTh UCXOJUT HE TOJIBKO M3 UCTOPUUECKOTO U KYJIBTYPHOTO HACIEAMs, HO U U3
HEOCTIOPUMBIX MPEUMYIIECTB, KOTOPhIE OH MpenocTaBiseT. biaromaps cBoeil HaaeKHOCTH, MPO-
MTyCKHOM CITOCOOHOCTU U DKOJIOTHYECKON 3(PPEKTUBHOCTH, KEJIE3HAS TOPOTa YIKE NECATHICTUIMU
OCTaeTCsl OJJHUM M3 OCHOBHBIX CPEJICTB MacCOBOIl MMEPEBO3KU IPY30B U MMACCAKUPOB.

Jliis BeITIONTHEHUST (PYHKIMN U 3a/1a4, BO3JIOKCHHBIX HA JKEJIE3HOIOPOKHBIN TPAHCIIOPT, HEOO-
XOJUM HETIPEPHIBHBIA KOHTPOJIb U 00CTY)KUBaHUE OOBEKTOB MHPPACTPYKTYpPHI, KOTOPhIE B CBOIO
ouepeqb 00ECIIeUnBaOT OE30MACHOCTh M KauecTBO MepeBo3oK. [IpoBeneHne paboT HA CTaHIMSIX,
MEpPEeroHax U APYrux o0beKTaX UMHPPACTPYKTYPhI HACTO COIMPOBOXKIAETCS TPOMKUM IIYMOM H Orpa-
HUYCHHON BHIUMOCTBIO BCIICJICTBUE Pelbe(HBIX OCOOSHHOCTEH, MOTOJHBIX YCIOBUU U BpEMEHEM
CYTOK. B cBSI3u € 3TUM CyllecTBYeT pUCK TpaBMaTh3Ma M rulenu pabOTHUKOB, W3-32 HECBOEBpE-
MEHHOTO MPEAYNPERKACHUS O TPUOIUKEHUH MTOE3/1a, TOITOMY BBINIOJHEHUE PEMOHTHBIX U KCILTya-
TallMOHHBIX PA0OT HOCUT BHICOKUIN YPOBEHb OMACHOCTH.

Ha cerogusimnuii 1eHb aKTUBHO MCHOJB3YIOTCSI CUTHATUCTBL. CUTHAIUCT — 3TO YEJIOBEK, KO-
TOPBIIl OTBEYAET 3a MOJayy CHEIUAIbHBIX CUTHAJIOB U 3HaKOB. OHU NOJDKHBI OBITH Ha MYTSX BO
BpEeMS MIPOBEJICHUS PA3IMYHBIX PEMOHTHBIX WU MPO(UIAKTHICCKUX padOT BOIHM3U JABUKYIIHXCS
noe3n0B. OH 0053aH OTCIEKUBAThH JIBUYKEHUS MOE370B U CBOEBPEMEHHO CUTHAJIM3UPOBATH PYKOBO-
JUTEI0 OpUTrajibl, BEICTABIATH CHEIUATbHBIC OTPAXKIACHUS U MPEIyNpPEeIUTEeIbHbIC 3HAKH HA MECTE
MyTEBBIX PaboT, MOAABATh YCTAHOBJIEHHBIE CUTHAJBI JBHKYIIUMCS MOe37aM BO BpeMsi MaHEBPOBOil
paboTHLI.

Hecmotpst Ha paboTy CHTHAIMCTOB, CYIIECTBYIOT CUTYallMH, IPU KOTOPBIX pabouas Opurana
MOXeET OBITh MOJBEPKEHA yrpo3e. B nmepByro ouepear HEOOXOAMMO YUUTHIBATh Y€IOBeUEeCKUM (pak-
TOp — KaK pa0OTHUKHM OpUTrajbl, TaK U CaM CUTHAIUCT IPU 3aTHKHBIX paboTaX MOTYT MOTEPATH
KOHIICHTPAILUIO BHUMAaHUS, TEM CaMbIM CHUTHAJI MOXET OBITh MOJAH C OMO3JaHMEM HJIM BOBCE HE
Oyzner 3ameueH OpUraaoin.

AHaJIU3 CUCTEeM ONoBeNnleHnsI pAa0OTHUKOB

B cBs13u ¢ 9TUM U1 3KEJIE3HBIX TOPOT pa3padaThIBArOTCs, TECTUPYIOTCS U BHEAPSAIOTCS CUCTE-
MBI IO TIPEYIPEKICHUIO O MpUOMKeHnn nmoe3na. OIHON U3 TaKuX CUCTeM siBiisieTcs «CUrnanusa-
top — II». U3nenue mpuMmeHsercs, Kak MEPEHOCHOE YCTPOMCTBO, obecrednBaromiee 0e30MacHOCTh
pabOTHHKA MPU BBHIMOJHEHUH PEMOHTHBIX U MPOPUIAKTUUECKHX PabOT HA MEPErOHE WU JIPYTUX
o0BeKkTax MHppacTpykTyphl. CUTHAIN3ATOp yJAaBIMBACT U MPUHUMAET KoJeOaHus, MPOU3BOANMbIE
00BbEeKTaMHU Ha MyTH HA PACCTOSHUU, U TIEPEIACT UX IO HKEJIE3HOIOPOKHOMY TMOJOTHY, GOPMHUPYS
MEPUOINUECKHE TOHAIbHBIE 3BYKOBBIE U CBETOBBIE CUTHAJIBI JIJIsl MPEIYNPEKICHUA. 3BYKOBOM CUT-
Hai umeet yactory 32004200 ['u, npoaomkuTenbHOCTBIO 1,5 ¢ ¥ moBTOpsieTcs: Kaxaple 3 ¢. MrHo-
BEHHO 32 3BYKOBBIM CHUTHAJIOM CIIEAYeT IPKO-CHHHI CBETOBOW CHTHAJ, YTOOBI OJJHOBPEMEHHO CHT-
HAJTM3UPOBATH O MPHOJIMKEHUH COCTaBa moe3a [1-3].

CyuiecTByroume BO3MOXHOCTA CUTHAJIA3ATOpPa MO3BOJISIIOT PErUCTPUPOBATh M AHAIU3UPO-
BaTh BUOPOAKYCTUYECKUW CUTHAJ, BO3HUKAIONIUN OT ABHKEHUSI COCTaBa IO peiabcaM (CKOPOCTh OT
25 mo 140 xM/4). DTO MPUBOAUT K aKTUBALIUU 3BYKOBBIX, CBETOBBIX M AIIEKTPUUYECKUX CHUTHAJIOB,
KOTOPBIE MOTYT OBITH MEepeAaHbl Yepe3 paaruovacTOTHRIE KaHAJIbI pAOOTHUKAM PEMOHTHBIX OpUraj,
He MeHee 4eM 3a 50 CeKyH]I 10 TOro, KaK M0e3]] JOCTUTHET MECTa, II€ YCTAHOBJIEH CUTHAJIU3ATOpP.

K HegocTaTkam JaHHOTO YCTPOMCTBA OTHOCHUTCS:

— HCIIOJIb30BaHHE BHOPOAKyCTHUECKOTO CIoco0a, Tak Kak OH CIIOCOOEH JIOKHO OINpenemsaTh
npUOIIHKEHNE TI0€3/1a, TEM CaMbIM Melliasi paboueMy MpoIeccy;

— OTCYTCTBHE OTJEIBLHOIO YCTPONCTBA JI1 3BYKOBOM M ONTUYECKON CUTHAIU3AIUH.

ABTomarudeckas cucrema npenynpexaeaus Minimel 95 «ATWSy. Minimel 95 «ATWSy,
SBIIIETCS KaOEMHbHON CHCTEMON B OTJIMYHUE OT BBIIICYKa3aHHOM. J[BIKEHUS TTOe3/1a, OTPEENIIeTCs C
MTOMOIIBIO PETLCOBBIX KOHTAKTOB, MOAKIIOYEHHBIX K IICHTpaIsHOMY 010Ky minimal 95, ¢ kotoporo
CUTHaJIBI TIOCTYIAIOT HAa YCTPOMCTBA 3BYKOBOM M CBETOBOM CHUTHaIM3alMU. J[BHKEHHUE oe3/1a Mo-
KET OTPENEATHCA aBTOMATHUUECKH, 33 CUET TeJalId, 3aKPEIJICHHOW Ha HANpPaBJISIIOIIEM PElIbCe, U



MOJTlyaBTOMaTHYECKH, C MOMOIIbI0 Nepekiovarens. Ilepenaya curnainoB mexay o0OpyaoBaHHEM
«Minimel 95», MOKeT OCYIIECTBIACThCS KaK M0 Kabelmto, Tak U 1Mo paauocssasu [4-6].

Henocrarkamu Minimel 95 «<ATWSy asusrores:

— CTalMOHAPHOE HCIIOJIHEHUE CUCTEMBI;

— CJI0)KHOCTH UCTIOJIb30BAaHUS MAJTOYHCICHHON OpUraIou.

Komnanus «Zdllner Signal GmbH» npou3BOAUT MUPOKUI CIIEKTP CHCTEM Ui 00eCTIeYeHUs
6e3onacHocTr paboTHHkoB. OMHOM M3 TakuX cucTeM sBisgercst «Automatic Detection Unit (ZFS,
F500-SEN, F500-AB-Box)», obHapykeHue moABHKHOTO COCTaBa OCYIIECTBISIETCS Omaroaaps nat-
YHKY JBM)KEHUS, KOTOPHIM BPEMEHHO KPEMUTCS K PelbCy U MPH MPOe3Jie HaJl HUM MOJABUKHOTO CO-
CTaBa, [0 pagroKaHaIy nepeaaeT HH(HOPMAIMIO Ha PACIPESIUTENIbHYI0 KOPOOKY, C KOTOPO# CHUT-
HaJl HalpaBisieTcs Ha YCTPOMCTBO 3BYKOBOM CUTHAIM3AIMKM U HA BCTPOCHHBIN B anmaparypy JIuc-
TUICH, Ha KOTOPOM TIOSIBIISICTCS TPEAYIPEKICHHE O IPUOIMIKSHUE MOIBHKHOTO cocTaBa [7-9].

K HenocTaTkaM Takoi cCTeMbl MOXKHO OTHECTH:

— OTCYTCTBHE ONTHYECKOW CHTHAIM3AINH;

— HCMOJB30BaHUE OJAMHOYHOTO UCTOYHUKA 3BYKOBON CUTHAJM3ALIIHH.

B cBsi3u ¢ HeAOCTaTKaMU OMMCAHHBIX CHCTEM, IpeiaraeTcst «JIEeKTpOHHAs TeTapiay, KOTo-
pasi COCTOUT U3:

— TepeAaTdyrKa, OCHAIIEHHOTO AAaTYMKOM OOHApy)KEHHUs IMoe3/la U MOJAYyJeM OeCIpOBOIHOM
CBSI3U JIJIS TIepelaui CHUTHAJIA O IPUOJIMKSHUH 110e3/1a Ha IPHEMHUK;

— MPUEMHHKA, COCTOSIIEr0 U3 MOIYJsl OECHpOBOIHOI CBSI3M U TUHAMHUKA BCTPOSHHOTO B
CUTHAJIbHBIN KHUIIET paboyero.

[Ipemiaraemas cucrema paboTaeT CIeayroIuM 00pa3oM: KOTaa Moe3/] Poe3KaeT HaJl JaTI -
KOM OOHapyXeHHs 10e3/1a, JaTYUK MepelaeT CUTHA Yepe3 MUKPOIPOIIECCOPHYIO TUIaTy Ha MOIYJIb
0ecrpoBOTHON CBSI3M, C HErO MO paJuOKaHATy CHTHAJ TepelaeTcsl Ha aHAJIOTUYHBI MOIyIh Oec-
MIPOBOJHON CBS3HM, YCTAHOBICHHBIM HAa NMPHUEMHHUKE, Jajee CUTHANl HampaBseTcsl Ha YCTPOMCTBa
3BYKOBOH, ONITHYECKON U BUOPAllMOHHOW CUTHAIM3AIMH, KOTOPbIE BCTPOECHBI B CUTHAJIBHBIIN KUJIET
paboruuka [10-12].

JlaHHas cucrema no3BOJIUT:

— TMOBBICUTH O€30MACHOCTH BBIMIOJIHEHUS PadoT;

— OIEepaTHUBHO MpenyNnpekaaTh 0 MPUOIMKEHUN TI0e3/1a;

— TIO3BOJIMT COKPATHTh KOJIMYECTBO CUTHAIHMCTOB B OOJBIINX OpUTagax;

— MHHHUMH3HPOBATh BIMSHUE YEJIOBEUECKOro (hakTopa Ha 6€301MacHOCTh PaOOTHUKOB;

3ak/roueHue

[TpoBen€HHBINH aHAIN3 CHCTEM OIOBEILEHHs MOKa3bIBACT, MPEUMYIIECTBA U HEAOCTATKU CY-
[IECTBYIONIUX CHUCTEM, JJACT MOJIHOE ONMMCAHUE TPUHIHMITA PaOOTHI CHCTEM, a TAaKXKe 10 UTOTaM aHa-
JM3a MpeaaraeTcs HoBasi CCTeMa OMOBEICHHUS.
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